[Analysis of the dopamine D4 receptor gene variants in attention deficit hyperactivity disorder].
The human dopamine D4 receptor (DRD4) gene has been extensively studied as a candidate gene for attention deficit hyperactivity disorder (ADHD). Both the 5' regulatory region and the coding sequence contain a number of polymorphisms. The most widely investigated polymorphism of the DRD4 gene is the 48 bp VNTR (Variable Number of Tandem Repeats) in the third exon. The promoter variants have received particular attention in the past few years due to their possible role in the regulation of gene expression. In this study we describe an association analysis of the 120 bp duplication and three sequence variations (SNPs, Single Nucleotide Polymorphism; -616 C/G, -615 A/G, -521 C/T) in the 5' region of the DRD4 gene is presented among children with ADHD. In case-control approach, the 1-repeat form of the 120 bp duplication had a significantly higher frequency among ADHD children than controls, both in allele-(p=0.047), and genotype (p=0.019) distributions. There was no significant difference between the ADHD and control groups in the allele or genotype frequencies of the investigated SNPs. The transcriptional effect of the 120 bp duplication was analysed in luciferase reporter system. The different 120 bp duplication alleles (1-repeat, 2-repeat and the newly identified 4-repeat allele) was found to have an effect on transcriptional activity of the DRD4 gene in both neuroblastoma and retinoblastoma cell lines in a dose-dependent manner. The higher was the repeat number of the 120 bp sequence in the promoter, the stronger was the decrease of the gene transcription (1-repeat > 2-repeat > 4-repeat; p<0.01). These results of association and functional analyses suggest that the 1-repeat form of the 120 bp duplication might be a risk factor of ADHD.